Psoriasis is a chronic inflammatory disease affecting the skin, nails, and joints. About 61% of psoriatic patients have nail involvement that can cause a significant social problem. Treating nail psoriasis is challenging but can improve the health outcomes and quality of life of patients. Treatment options available for nail psoriasis including topical therapy, intralesional injections, and systemic and biologic agents have various side effects and some benefits. Management is currently inconclusive. Intralesional injection of methotrexate in nail psoriasis was previously documented in few cases. We present a case of nail psoriasis successfully treated with low-dose intralesional methotrexate with no significant side effects in a 48-year-old psoriatic patient. Given the various side effects of conventional topical and systemic therapies limiting their use, we conclude that intralesional methotrexate injection seems to be a safe and effective treatment option for nail psoriasis. However, large controlled studies are needed.
INTRODUCTION
Psoriasis is a chronic inflammatory disease affecting the skin, nails, and joints [1] . Approximately 61% of psoriatic patients have nail involvement. This percentage can increase up to 90% in patients with psoriatic arthritis [2] .
Clinically, nail disease has many presentations depending on the location of the inflammatory process in either the matrix, the nail bed, or the periungual tissue, which results in distinct injury patterns [3] . Nail psoriasis can lead to impairment in the quality of life and work function due to pain, discomfort, and poor esthetic aspect [4] . Treating nail involvement is important in improving the health outcomes and quality of life among patients with psoriasis [5] .
Treatment options available for nail psoriasis include topical therapy, intralesional injections, and systemic and biologic agents. Poor penetration of topical therapy into the nail and surrounding tissue, pain associated with intralesional injections, adverse effects and monitoring of systemic therapies, and patient adherence to therapy make the treatment of nail psoriasis a challenge [1] .
The use of intralesional methotrexate has been recently reported. We report a case of nail psoriasis successfully treated with intralesional injection of methotrexate.
Informed consent was obtained from the participant for being included in the study. Additional informed consent was obtained from the individual participant whose information is included in this article.
CASE REPORT
A 48-year-old man with a 6-year history of stable localized plaque psoriasis at the extensor surfaces of knees and elbows, presented to our department for nail dystrophy evolving since 1 year. It involved all his fingernails, mainly his right fingernails and the second and fifth left fingernails. The affected nails showed nail dystrophy with different degrees of subungual hyperkeratosis, pachyonychia, longitudinal striations, trachyonychia, filiform hemorrhage, plate crumbling, leukonychia, and onycholysis with brachyonychia (Fig. 1a, b) . Culture from an ungual sample showed no mycological growth. The histologic features of a nail bed biopsy were suggestive of nail psoriasis and discarded lichen, alopecia areata, or other ungual disease (Fig. 2 ). His cutaneous plaques had been controlled with topical therapies and no systemic agent was used. The Nail Psoriasis Severity Index (NAPSI) was determined to be 56. No signs of psoriatic arthropathy were found. He had previously been prescribed high-potency topical corticosteroids under occlusion, without any efficacy. The patient's discomfort was affecting his ability to work and his quality of life because of psychosocial impairments with a Dermatology Life Quality Index (DLQI) of 21.
We opted for an injection of methotrexate into the proximal nail fold. Laboratory investigations including complete blood counts, liver and renal function tests performed before and after treatment showed no abnormalities.
The patient was treated with an injection of methotrexate (0.1 ml of a 5 mg/2 ml solution) into the proximal nail fold of the most affected nails (the right hand fingernails and the second and fifth left hand fingernails) in the first session. After a metacarpal block, the needle is introduced obliquely in the center of the proximal nail fold and then passes through the matrix. A smaller volume of methotrexate is injected very slowly under the matrix: the bleaching of the region delimits the infiltrated territory and the infiltration is then completed with two dermal papules at the junction of the lateral folds and the proximal fold and one at the nail bed. This procedure was repeated once a month for 3 months with injection in all nails in the second and third session. A progressive improvement of the nail dystrophy was noted after the first session and became significant after the third session. His nail lesions resolved completely 3 months after, apart from filiform hemorrhage (Fig. 1c, d ). No side effects were noted. No clinical relapse has been observed 1 year later.
DISCUSSION
Nail psoriasis is a clinical diagnosis generally made in the context of existing psoriatic skin lesions [6] . Treatment of nail psoriasis is Fig. 1 a, b Nail dystrophy in a psoriatic patient with different degrees of subungual hyperkeratosis, pachyonychia, longitudinal striations, trachyonychia, filiform hemorrhage, plate crumbling, leukonychia, and onycholysis with brachyonychia. c, d Total healing 3 months after the last session of intralesional methotrexate important given its association with decreased quality of life [7] .
Treatment of nail psoriasis is challenging because of the anatomical properties of the nail unit that act as a barrier to active drug delivery and the naturally slow growth rate of the nail plate, which often delays noticeable clinical responses by months [6] . Although there have been many recent advances in the treatment of skin psoriasis, nail management is difficult, as no standardized therapeutic regimen currently exists [8] . Topical therapies such as corticosteroids, calcipotriol, retinoids, and calcineurin inhibitors are the first-line therapy in the management of skin psoriasis. The efficacy of these drugs in nail disease, however, is limited, mainly because of the difficulty in penetrating the nail bed and nail matrix and the lack of compliance [8] [9] [10] . Topical treatments are generally used for mild nail psoriasis, when disease is limited to one or two digits, or if nail involvement is the only manifestation of the disease [7] . Rigopoulos et al. found improvement in NAPSI symptoms from baseline with clobetasol cream [11] .
Various local side effects have been described such as atrophy of the underlying phalanx known as disappearing digit due to chronic use of topical steroids [12, 13] . These reported side effects limited the usage of topical steroids [14] .
Intralesional therapy was successfully used especially in isolated nail psoriasis. The most Fig. 2 Histological features of the nail bed biopsy (H & E, 9 40): acanthosis, papillomatosis, and lymphocytic inflammatory infiltration common therapy is the injection of triamcinolone acetonide into the nail matrix [15] . It appears to be an effective treatment [14] . However, various severe side effects such as injection site atrophy, disappearance of the phalanx under injection, or tendon rupture were described [16] . Phototherapy, photochemotherapy, and other forms of radiation therapy have shown some beneficial outcomes [17] . However, the problem of availability limits their use.
Systemic therapy, such as retinoids, cyclosporine, and methotrexate, is not the first choice for psoriatic nails because of known adverse effects [10, 14] . Biological agents have been recently used on nail psoriasis but their cost-effectiveness is questionable [8, 14] . As a result of a high baseline risk of infection, caution is required when administering these medications, especially in geriatric patients [10] . Besides, the longterm repercussions, mainly the risk of developing malignant tumors, is still controversial; some studies have suggested that these treatments do not seem to increase this risk [18] . Moreover, they are not available in many countries.
Few publications have been recently concerned intralesional injection of methotrexate in nail psoriasis. This therapy was documented for the first time in 2011. Saricaoglu et al. reported its use in a single nail of a patient. The injection was given into the proximal nail fold (2.5 mg into each side of the nail weekly for 6 weeks). Improvement of subungual hyperkeratosis and pitting were observed [14] . Similarly, Daulatabad et al. reported , in an open-label prospective study of four patients, that injections with methotrexate (five session of 2.5 mg of methotrexate in each affected nail at 3-weekly intervals) significantly reduced the mean NAPSI from baseline with only mild adverse events, such as pain with injection, subungual hemorrhage, pinpoint hemorrhage at the injection site, and hyperpigmentation, all of which resolved within 6 weeks [15] . Furthermore, Mittal and Mahajan concluded, through a very recent openlabel study comparing intramatricial injections of triamcinolone acetonide (10 mg/ml), methotrexate (25 mg/ml), and cyclosporine (50 mg/ml) in psoriatic fingernails, that intramatricial methotrexate yielded the most improvement with minimum side effects [19] .
In our case, the nail involvement was present for several months without any spontaneous improvement. Almost total healing of affected nails was achieved with 2.5 mg intralesional methotrexate for all affected nails once a month for 3 months, with tolerable pain and no clinical complications. The improvement was progressive given the slow growth of the nail.
Intramatricial injection of methotrexate is an interesting intralesional therapy as it provides a higher concentration of the drug at the site of action, while avoiding the complications seen with triamcinolone acetonide as cited above (injection site atrophy, disappearance of the phalanx under injection, or tendon rupture) [16] and the severe persisting pain noted with cyclosporine [19] . Moreover, it averts known adverse effects of systemic therapies that have disappointing results but expose the patient to multiple risks such as hypertension and renal dysfunction with cyclosporine, neutropenia and elevated liver function tests with methotrexate, hyperlipidemia with acitretin, and infections and malignancies with biologic therapies [7, 10] . Furthermore, this modality is a way of overcoming the problem of poor drug penetration encountered with topical treatment, essentially topical vitamin D 3 [6] , and of availability, high cost, and the significant number of visits required with phototherapy and excimer light/laser treatment.
CONCLUSIONS
Intralesional injection of methotrexate seems to be an effective and safe method for treating nail psoriasis, thereby avoiding the various side effects and limits of conventional topical and systemic therapies.
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